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SRCO requested the plant to investigate capability of storing SRP plutoniunm as the
oxide forr poriecds of one, thres and five years. As a portion of this study, the
Health Fhysics Divieion was regquested to determine rediamtion intensitises Trom sged
plutcniva extide and resuliant dose rates im storage facilitics and during subsequsut

raproceasing .
SUMMARY

Radiation Imtensitics at one foob from & 2 Kg package of typlczl plutonium oxide
were calculatoed as shoun below:

Ago R /o eren/hr
One year 80 2.66
Three yoars - 185 2.66
Five years 290 2.66

Radiation intensity at & poimt five feot above the fioor of & typical storage location

{Building 235-F downstairs vewlt) were calculated as shoun below (See sketch #1 for
doge point and proposed storage array):
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Age th_}: mrem/hy
One year 2.73 440
Three years 6.32 L0
Pive years 9.0 LLO

~ M rj. . - . F O . Fus = . s - - P L
varang po#st-ator&.ge reprocess:!.ng 0 ramovag Be? Am and a3 U daughiers o 842 Pu, innsrenc

;hizi;iing of involved equipzont will reduce gamma radlation intensitles to insignificant
QY @ ’

/
RECCMVENDATIONS

It 14 recommended that packsged plutonium be shielded with a minimmm of 1/32 inch
thisk lead sheeting. This thin shield will reduce the 60 Kev gamms radiation from
th/r: "7 Am davghter of ~“"Pu to insignificant levels.

/ISCUSSIN

'Gesmn redistion from SRP plutonium is primarily due o the 341 pn daughter of “**Pu
following decay of rosidual fission producis {;~ 200 days after final B-Line purification).
Minor comtributors are the "°'U daughter of ° Pu, plutonium isotopes and residual

fission products. Dose rates from gamra radiation contributors vs ties are shown in
Graph #1.

Woutron intensitises from plutonivm oxide are primar from spontaneous {ission of Ba%py,
gﬁinog cogntgibutiona aro from spontaagous Ligslom of ®Pu plus a,a rcactions with

20-560-%¢Cpy and oxygen. thon considoring storage of many pa a storage
o neutren rultiplication factor of five wns uscd based upPoN Scparations Tochnology data.
A o
Baoig
z40 2 risner et

Averoge lsotopic coacentration - e

P0py - 93,278 0Py - 5.9115%

302 py - 0.7810% 362py -~ 0.03192%

PuQ, density -~ 2 g/ca

Conteinor Dimengions — 10.8 cm i.d. 32 11.75 cm h
Container shiclding - 5.842(30)™ em stosl

Pu0, /eontainer - 2000 g

Pu/conteiner - 1764 g

Isotopic quantitics/cel



Basis Contd.
P®py - 1.645h g 2%Py - 1.0428(20) g
23py -~ 1.3TI 8 243py - 0056207 g

Sp. A and T 1/2 of plutoniwm isotopes -

322py - 6.22(10)"° Ci/g, 2-436(10)y
24%py - 2.30(10)7* Ci/g, 6.760(10)°y
26tpy - 1.12(20° ci/g, 1.300(10)y
%Py - 4.00(10) Ci/g, 3.790(10)°y

Ignore Pu decay emeopt for ~¢ Py
4% Pu daughtor activity -

< 1%

" hm - 3.2 C1/g; 4o58(10)y
237y . 8.16(10)° Ci/g, 6.75%
up to 1k yoars after initial separation, €1 2%*aAm/g 24 Pu
= £.28(10)™° ¢, vhere ¢ is enpreased in days
thore arc 4.4(10)® a particles cmitted por 362 pm disintegration;
ci ?37u/g PP Pu = 4.7(20)™2 (1—{1“02(10; | by, whore t is expressed in days.

Equilibriur will be reached in 4~ 1k days.

issiom'Pboduct ﬁctivity (typic
®8 zpdlb ~ 2.30(10)° d/a/z PuQy
20%pu-Rh - 6.15(10)° 4/s/g Pul,
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Newtron data -

Spoatancous fission - a.n reaction with oxygen -
2%py - 3.(10)”° n/fo/g 220 py - 4.5(10)™ n/s/g
2%py - 1.4(10)° n/s/g 800py - i.?(lO)a a/s/g
263 py .« Nogligible 260py o 2.7 n/s/g
P3Py - 2.46(10)° n/s/g

Calevlations are avallable im DESCN-92.
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RADIATION INTENSITY AT ONE FOOT

FEOM 2 Kg OF TYPICAL SRP Pulsy
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ARRAY SPACING:

8 high - 19-7" centers
(7 high under bean) -

| horizontal ~ 1'-6" centers

Sketech 1

SCALE: 1/4" = 1v
x = two 2 Kg packages
of Pu02




